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case with the meridian-seeking gyro compass and the gyroscopic stab-
iliser. It should also be realized that the limitations of space and weight
in the torpedo have imposed restrictions on the design of the gyro-
controlled steering mechanism, with the result that features desirable in
the ideal gyroscope have had to be sacrificed in favour of practical
considerations, in view of the fact that the steering mechanism must be
kept as small and light as possible.

The course of a torpedo can only be set just prior to discharge as
the course and speed of the target must be determined before it is possible
to estimate how far ahead of the target it is necessary to aim the torpedo
in order that the torpedo and the target will meet. To enable the torpedo
to be placed in the correct position for discharge, the gyroscope rotor
must be stationary, but at the moment of discharge the gyroscope rotor
must be running at sufficient speed to maintain the set course.

It will be clear, therefore, that the necessity of imparting sufficient
energy to the rotor to give the maximum speed in the minimum time
must limit the size and weight of the rotor, which receives its initial spin
from a spring-driven toothed sector which engages with teeth cut on the
rotor axle, the sector being released by a trigger when the torpedo is
discharged. As the sector swings clear of the rotor it automatically frees
the gimbal system, which is kept rigidly locked during the initial spin.
When the rotor is in the locked position its axis is parallel to the longi-
tudinal axis of the torpedo; it will therefore take up this position when
it receives its initial spin on release. In some designs the initial spin is
given by the compressed air used to drive all torpedo gyros throughout
the run of the torpedo, irrespective of whether starting is by air or spring.

The mounting of the rotor is such that, on the release of the gimbal
system, it is given freedom of movement, If therefore, the torpedo rolls,
pitches, or is deflected from its course by an external force, gyroscopic
inertia will ensure that the axis of the rotor will remain in the position
it occupied at the moment of release. Any relative motion between the
longitudinal axis of the torpedo and the axis of the rotor in the horizontal
plane is used to operate the vertical or steering rudders of the torpedo.

Rotor and gimbals

The rotor and gimbals are mounted in a frame or housing which
incorporates the starting mechanism, controlling and relay valves, and
the steering engine.

The rotor consists of a bronze wheel and axle weighing approximately
1| lb., one end of the axle having teeth cut on it to engage with the start-
ing mechanism, while the opposite end is screwed and fitted with nuts
for balancing. Each end of the axle terminates in a hardened steel
centre, ground to suit ball bearings in the inner gimbal. Equidistant
holes are drilled around the periphery of the rotor to form buckets for
the air drive.

The inner gimbal is fitted with ball bearings to accommodate the
rotor axle, the ball races being cup-shaped to enable the rotor to align
itself without undue friction or lateral play. This gimbal is mounted
horizontally in the plane of the rotor axis, on pivots fitted in the outer
gimbal, the axis of the pivots being at right angles to the rotor axis.

The outer gimbal is mounted vertically and turns on pivots on an
axis at right angles to those which carry the inner gimbal. This gimbal